Preoperative and postoperative sedation, postoperative analgesia and vomiting were assessed following four different oral premedications in 143 children aged 1-10 years, weighing 10-30 kg, and undergoing elective adenotonsillectomy or inguinal surgery. Diazepam, diazepam combined with droperidol, trimeprazine and trimeprazine combined with droperidol were compared in a double-blind trial in conjunction with a standardised inhalational anaesthetic technique employing an intraoperative narcotic. Trimeprazine produced significantly more preoperative sedation (P<O.OOl) and was associated with enhanced postoperative analgesia (P<O.Ol). The incidence of postoperative vomiting was significantly less in the group receiving trimeprazine (P<O.OOl). The addition of droperidol to diazepam and trimeprazine only marginally improved the performance of those drugs but significantly prolonged postoperative recovery times. This was more marked when droperidol was combined with trimeprazine.
Preoperative medication is used primarily to allay anxiety and sedate the patient. It facilitates induction of anaesthesia, supplements the anaesthetic technique and provides a variable degree of postoperative analgesia and sedation. The doses needed to adequately achieve these conditions often cause unwanted side-effects such as prolonged recovery, respiratory depression and postoperative vomiting.
There is apparently no consensus among paediatric anaesthetists as to which drug or combination of drugs produces the best effects. Intramuscular administration of drugs is used by many anaesthetists as this ensures that the required dose is actually received. However, it is now well documented I that injections constitute one of the greatest fears in the hospitalised child. Phenothiazines (mainly trimeprazine), benzodiazepines (diazepam), barbiturates, chloral hydrate, droperidol and others have been used as oral agents. Trimeprazine 2 and diazepam 3 are currently in common use and appear to have withstood the test of time. However, both drugs have deficiencies which might be improved by the addition of droperidol. 4 Postoperative pain is badly treated in adults 5 and children. I Often adequate postoperative analgesia is achieved at the expense of an increased incidence of vomiting. The current practice at this hospital for preoperative medication is to use either intramuscular (IM) papaveretum and hyoscine or oral trimeprazine supplemented with IM or intravenous (IV) narcotic after induction of anaesthesia to improve postoperative comfort. Trimeprazine 6 ,7 and droperidoP,3 have been cited as decreasing the incidence of postoperative vomiting. In a preliminary survey done at this hospital on children having elective ear, nose and throat surgery, premedication with papaveretum and hyoscine was associated with a 70070 incidence of postoperative vomiting, whereas oral trimeprazine combined with intramuscular papaveretum given intraoperatively was associated with a 43070 incidence of postoperative vomiting. 8 It is our intention to investigate a series of different drugs administered orally preoperatively coupled with intraoperative narcotics with the object of achieving adequate preoperative sedation and postoperative analgesia, while attempting to minimise vomiting. In this paper the results of the first study of four drug groups comparing diazepam, diazepam combined with droperidol, trimeprazine and trimeprazine combined with drooeridol are presented.
METHOD
This study was approved by the hospital's Research Ethics Committee. One hundred and forty-three children aged between 1-10 years and weighing 10-30 kg undergoing elective adenotonsillectomy (n = 77) or inguinal surgery (herniotomy, orchidopexy) (n = 66) were allocated to one of four oral premedication groups by a random number table. Group A received diazepam 0.25 mg/kg, Group B diazepam 0.25 mg/kg plus droperidol 0.2 mg/kg, Group C trimeprazine 4 mg/kg, Group D trimeprazine 4.0 mg/kg plus droperidol 0.2 mg/kg. These solutions were made up in the hospital pharmacy so that 1.0 ml contained equivalent dosage per kg and were randomly labelled A, B, C or D. Medical and nursing staff making the assessments were unaware of which medication had been given. All premedications were administered two hours prior to surgery.
On arrival in the operating suite the patients were assessed by a Registered Nurse and later in the induction room by the anaesthetist as to whether their preoperative state of sedation was satisfactory (asleep, or awake and calm) or unsatisfactory (awake and anxious, or crying). The patient's reaction to induction of anaesthesia was assessed as satisfactory (asleep, or awake and co-operative) or unsatisfactory (awake and anxious, or awake and crying, or unco-operative). The anaesthetic technique was standardised using either a halothane induction (n = 81) or IV thiopentone (n = 62) and anaesthesia was maintained with halothane in a nitrous oxide and oxygen mixture. Analysis of the type of induction showed that there was an equal distribution of inhalation and IV induction in the four groups. Suxamethonium was used if intubation was required. After induction of anaesthesia all patients were given 0.3 mg/kg papaveretum intramuscularly for postoperative analgesia. Local anaesthesia was not used for postoperative analgesia in either groups of surgical patients.
At cessation of surgery the patients were returned to the recovery room. The time taken to waking was taken as the time of arrival in the recovery room to the time when the patient responded to a verbal command. The presence of distress, pain or vomiting in the recovery room was noted.
The patients were subsequently assessed by the nursing staff over a period of twelve hours in the wards in conjunction with the routine postoperative nursing observation regimen for tonsillectomy and herniotomy patients. This was done half-hourly for the first four hours and then hourly for the next eight hours. Every time the nurses made their routine observations they assessed and separately recorded the state of the patient as satisfactory (sleeping, or awake and calm) or unsatisfactory (awake and restless, or awake and crying). They also noted whether the patient was exhibiting any signs of pain or was complaining of pain. In accordance with the postoperative routine for minor surgery at this hospital all children were given paracetamol regularly 4-6 hourly in the absence of any other analgesia. Any additional medication needed was noted as was the incidence of postoperative vomiting. All complications or adverse effects were also recorded.
Data from the trial was entered into a Hewlett-Packard 125 Microcomputer using the Condor Series 20 Data Base Management System. Each patient was given an indentifying number. Once the trial was completed, the premedication code was then entered for each patient. Four subsets of the main data base were made which allowed analysis of each premed group.
Statistical analyses using chi-squared test were performed on the computer using the 'Northwest Analytical Statpak'. Yate's correction for continuity was applied. Analyses of the premedication to induction of anaesthesia times, duration of surgery and waking times were performed using student's t-test. P<0.05 was considered significant. 
Mean time and SD (in minutes) from premedication administration to induction of anaesthesia; duration of anaesthesia;
time to waking in the four drug groups (A = diazepam, B = diazepam + droperidol, C= trimeprazine, 
RESULTS
The numbers of patients in the four respective drug groups were comparable [a) in Table 1 ], The average weight was 19.4 kg with an equal distribution of weight between the groups.
Time to waking
There were no significant differences between the mean times from premedication administration to induction of anaesthesia or in the duration of anaesthesia [b) and c) in Table  1 ]. There were no significant differences in the mean waking times between Groups A, Band C [d) in Table 1 ]. However, Group D had a significantly longer mean time to waking compared to Group A (P<O.OOI), Group B (P<O.OOI) and Group C (P<O.05).
Sedation on arrival in theatre and reaction to induction
On arrival at the operating theatre Group C (trimeprazine) and Group D (trimeprazine combined with droperidol) had a significantly higher number of patients assessed as having a Premedication Groups   B  C  D   38  39  32  120  128  121  35  38  29  32  31  32  12  13  13  23  26  38  23 16 25 satisfactory state of sedation ( Table 2) . By collapsing the table 9 and comparing A and B against C and D, and A and C against Band D it is shown that this effect was due to trimeprazine (P<O.OOI). There was no change in the assessment scores in the four groups at the next assessment on arrival in the induction room. Groups C and D are shown to have significantly higher numbers of patients with a satisfactory reaction to induction of anaesthesia (Table 3 ). By collapsing the table this effect is shown to be due to trimeprazine (P<O.OOI). Separate analysis of these figures comparing inhalationaI (81 patients) with those receiving an intravenous induction (62 patients) showed that the method of induction did not influence the reaction to induction of anaesthesia.
Postoperative vomiting
The incidence of vomiting was analysed according to the type of surgery irrespective of drug group to avoid a possible bias. The adenotonsilIectomy patients had a total incidence of 53% of patients who vomited with 36070 vomiting more than once. The inguinal Collapsed tables A+B vs A+C vs surgery patients had a total incidence of 26% and 15070 who vomited more than once. The difference in incidence of vomiting between the two types of surgery was significant (P<O.02). Further analysis showed that the numbers of patients having either adenotonsillectomy or inguinal surgery were evenly distributed through the four premedication groups. The diazepam group had the highest incidence (76%) of postoperative vomiting and the greatest incidence of multiple (>1) vomits, which was decreased by the addition of droperidol (52%) ( Table 4 ). The group of patients who received trimeprazine had a significantly reduced incidence of vomiting (25070) which was further reduced by the addition of droperidol (6%).
Postoperative sedation
The postoperative state of sedation of the patients in the ward was compared (Table 5 ) and the group receiving trimeprazine only (Group C) are shown to have significantly better results and the addition of droperidol only slightly improved this effect. The groups who received diazepam singly or combined with droperidol had many patients rated as unsatisfactory (73% and 68% respectively). 
Postoperative pain
Postoperative pain was assessed by noting the incidence of pain (Table 6 ). Table 7 shows the incidence of pain if one episode of pain was allowed. The patient's analgesic requirements are shown in Table 8 . The group of patients who received trimeprazine (Group C) were shown to have significantly less postoperative pain, with less narcotic requirements both being slightly reduced by the addition of droperidol. The Groups A and B (diazepam plus or minus droperidol) experienced more pain and had a greater requirement for additional analgesics.
Complications
Complications occurred in 2% (n = 3) of the total number studied. After receiving trimeprazine for an inguinal herniotomy one patient was unrousable for seven hours and sleepy for another 18 hours. Another patient who received trimeprazine for an adenotonsillectomy was observed to be confused and disorientated pre-and postoperatively. The third patient exhibited a typical occulogyric crisis 25 hours after receiving diazepam combined with droperidol. This was successfully treated with benztropine. This reaction was attributed to droperidol. Assessment of sedation in children is acknowledged as being difficult. Doughtyl° used a subjective assessment and classified the children as satisfactory or unsatisfactory. Subsequent workers ll have added objective assessments such as heart rate, blood pressure and respiratory rate and while these measurements tend to correspond with the subjective assessment they have not proved any more discriminatory and are negated if drugs with cardiovascular effects are used preoperatively. Our method of assessment is therefore similar to that used by Doughty. Patients were assessed as satisfactory (asleep or awake and calm) or unsatisfactory (awake and agitated or crying).
Our results show a consistent trend for the different assessments made on arrival in theatre ( Table 2) , reaction to induction (Table 3 ) and postoperative state in the ward (Table 5 ). Trimeprazine gave better results than diazepam in these three assessments. By collapsing the tables it was shown that the effects were mainly due to trimeprazine and that the addition of droperidol did not produce a significant improvement. These results are in contrast to the work of Gordon l2 in which diazepam scored marginally better than trimeprazine. Layfield The dose of trimeprazine used in this study (4 mg/kg) frequently produces sedation lasting several hours into the postoperative period and while this has obvious disadvantages for daycase surgery it has been our experience that the patients are readily rousable, protective reflexes have not been compromised and a more satisfactory postoperative state has been produced for the patient, parents and nursing staff. Smaller doses of trimeprazine produce a less predictable result and may even be associated with an hyperexcitable effect. Trimeprazine is regarded by many anaesthetists as being unpredictable but it is important that certain practical aspects should be borne in mind to enhance predictability. An adequate dose must be used as described above. Children usually experience a very deep sleep after trimeprazine and when awakened for transit to the operating theatre are often confused, disorientated and unco-operative. It is the natural tendency of the theatre nursing staff to attempt to lift and console these apparently distressed children. It has been our practice to discourage this well-intentioned consolation Assessment of the incidence of patients experiencing more than one episode of postoperative pain The method of assessing waking times in the recovery room (response to verbal command) provides a very definite end-point and protective airway reflexes may well have returned sooner. The differences in mean waking times (Table 1 d ) of Groups A (20 min), B (23 min) and C (26 min) are small and not clinically important. Patients in Group D had very much longer mean waking times (38 min) which is clinically unacceptable. This effect is due to droperidol as is borne out by the greater standard deviations when droperidol was combined with either diazepam or trimeprazine but the combination with trimeprazin@ produces an unacceptable prolongation of this time.
The incidence of postoperative vomiting in children has been reported as high as 54<1,10 7 and 70%.8 In both these instances premedication was with papaveretum and hyoscine while the incidence after trimeprazine premedication without narcotic supplementation is Iow (12.5-17% 
P>0.50
Layfield 2 states that the absence of vomiting is desirable and that the addition of droperidol to trimeprazine significantly reduces postoperative vomiting, whereas Smith 6 suggests that some vomiting after tonsillectomy might be desirable especially in a patient who has swallowed large amounts of blood. Our study shows diazepam was associated with the highest incidence of patients vomiting and the highest incidence of patients having more than one vomit ( Table 4 ). The addition of droperidol ,to diazepam decreased this incidence slightly but this combination was still associated with more vomiting than trimeprazine alone. The addition of droperidol to trimeprazine enhanced this anti-emetic effect but by collapsing the table it is shown that trimeprazine produces the major component of this anti-emetic effect (P<O.OOI).
Subjective pain assessment in children, especially pre-school children, is very difficult. Objective assessment is ideally done by a dedicated single, trained observer, 1 although even this may have limitations. It was not possible to obtain a trained observer for this study and we relied on the nursing staff. In an attempt to overcome this problem we analysed a number of parameters to provide collaborating evidence which, when considered collectively, might reflect the patient's postoperative pain. Our analysis in terms of the presence or absence of postoperative pain (Table 6 ) is a fine index of pain as only one episode of distress or pain noted during the 16 periods of assessment spanning 12 hours would disqualify a subject from a 'no pain' rating. Despite the rigorous nature of this assessment patients who received trimeprazine had significantly (P<O.OI) better results. If one episode of observed pain is considered acceptable (Table 7) then the group who received trimeprazine showed a much greater number rated as satisfactory with a greater degree of significance (P<O.OOI).
Assessment of pain based on the patient's analgesic requirements is well established I and the patients who received trimeprazine had significantly less additional analgesic requirements. It is thus reasonable to assume that the postoperative sedation state taken in conjunction with postoperative pain assessment and analgesic requirements gives an acceptable indication of pain. Furthermore, the overall pain assessment follows the general trend of the results in favour of trimeprazine.
The results of this study clearly show that trimeprazine used in the manner described produced excellent pre and postoperative sedation and reduced the incidence of pain and the requirement for analgesics while acting as an effective anti-emetic in its own right. The addition of droperidol enhanced these effects slightly but at the expense of prolonged postoperative recovery times. Diazepam was shown to produce the least satisfactory preand postoperative sedation with the greatest incidence of postoperative vomiting and did not enhance analgesia. The addition of droperidol did not improve diazepam's performance significantly.
We conclude that trimeprazine administered alone in a dose of 4 mg/kg is a satisfactory oral premedication for adenotonsillectomy and inguinal surgery in children when compared Anaesthesia and Intensiye Care, Vol. 15. No. 2. May. 1987 with diazepam in a dose of 0.25 mg/kg. The addition of an intraoperative analgesic is an essential adjunct to trimeprazine to ensure a smooth emergence from anaesthesia, a satisfactory postoperative state in the ward and good postoperative analgesia.
